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{£) Screen Plates. 



© The invention relates to a screen plate (10), and 
method of making a screen plate, for the pressure 
screening of papermaking stock in pressure screen- 

■ ing apparatus. The screen plate includes slots (16) 
which have been cut therethrough by a machining 
laser beam focused at the inlet side (20) of the plate, 
to provide slots with nearly straight walls (32) with 
minimum taper, and which have a recast layer (42) 
and which have a "glassy" appearance by reason of 
the melting and resolidification of the immediate wall 
surface, to provide a very hard and low friction path 
for the stock. Wear bars (25) are applied to the plate 
(10) for coaction with the rotating foils on the screen- 
ing apparatus, in the form of beads of weld material 

^of high hardness applied, directly to the plate. 
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SCREEN PLATES 



This invention relates to screen plates and 
more particularly to piate-type screens wliich are 
used in pressure screening apparatus for removing 
contaminant particles from papermakers' stock. 

High turbulence pressure screening apparatus 
of the kind shown, for example, in U. S. Patent No. 
4.155.841 issued May 22. 1979 to Chupka and 
Seifert, and assigned to us, is used in the prepara- 
tion of papermaking stock. A suspension of liquid 
and paper fibers, which may in varying degrees 
contain undesirable rejects or contaminate parti- 
cles, is supplied to the inlet, of the apparatus as 
disclosed, for example, in the '841 paterit where it 
is applied to an annular cylindrically shaped screen 
having specifically designed slots or perforations 
therethrough. Typically, the paper stock is fed to 
the Interior of a vertically oriented cylindrical 
screen, and the rejects are withdrawn fronn one end 
of such a screen, while the accepts pass through 
the slots or perforations in the screen and are 
collected at a location outwardly of the screen. 
Additionally, rotating foils or vanes are positioned 
either inside or outside the screen surface, in 
closely adjacent relation to the screen surface, to 
reduce the plugging of the screen slots or holes. 

Such screens, as used in the separating ap- 
paratus, may further be provided with a plurality of 
generally axially-extending, radially spaced bars on 
the inlet surface of the screen which, in Patent 
*841, is the radially inner surface of the screen. The 
bars cooperate with the rotating foils to reduce flow 
movement, parallel to the surface of the screen and 
cause regions of turbulence in the stock adjacent 
the inlet side of the screen cylinder, to improve 
screening as disclosed for example in U. S. Patent 
No. 4,410.424 issued October 18, 1983 to Chupka 
and Seif ert and assigned to us. 

In the design of such screen plates, it is desir- 
able that the slots or holes present a sufficient 
percentage of open area as to provide adequate 
capacity. However, increasing the number of slots 
to increase the percent of open area, with conven- 
tionally formed slots, results in a substantial loss of 
metal of the plate and a corresponding decrease in 
the plate's strength. This is due to the fact that 
conventional metal cutting practices result in the 
formation of substantial relief areas on either side 
of the slot, often dependent upon the thickness of 
the plate itself. Commonly, such plates range be- 
tween 0.25" and 0.50" thick, with 0.31* thickness 
being typical, with a size approximately 9 high and 
24 in diameter being typical, although screen 
sizes may be as large as 60 high and 60 in 
diameter. Accordingly, the limitations of the ma- 
chining or cutting step often define the extent of 



openness or percent of open area which can prac- 
tically be achieved in a given plate. 

In the manufacture of such screen plates, the 
turbulence-mducing bars have commonly been 

5 separately formed and welded in the desired posi- 
tion. In order to prevent warpage, this has com- 
monly resulted in the use of bars of reasonably 
heavy stock, such as 0.25 stock matenai. although 
smaller bars would normally be preferred to permit 

70 the foils to pass closer to the slots than is possible 
when using thicker or larger bars. The bars, when 
applied to a slotted plate, also tend to warp the 
slots and may have the effect of rendering the slot 
size so variable that the cylinder must be 

;5 scrapped. Further, the act of welding on the land 
areas induces and causes weaknesses in the cyl- 
inders. 

In conventional screen plates as described 
above, the material of the plate and material of the 

20 bar is subject to wear by friction and erosion over 
time. Such wear results in a loss of distinctiveness 
of the individual orifices or slots by reason of the 
rounding off of the lines of dennarcation or edges 
between the inner or inlet surface of the plate and 

25 the orifices, as well as the edges of the bars, and 
result in an undesirable effective increase in orifice 
diameters or slot widths. There is accordingly a 
need for a manufacturing technique and process 
for making screen plates in which substantially 

30 harder materials may be economically used to ex- 
tend the effective life of the plate, and to increase 
the percentage of open area without sacrificing 
strength. 

There further exists a need to recondition or 
35 rebuild an existing screen plate or cylinder, either 
where it was not originally made with wear bars 
and to rebuild originar wear bars which have be- 
come worn. 

Conventional screen plates are further char- 
40 acterized by openings, such as slots or holes, 
which are normal to the surface, that is. the open- 
ings or slots extend in the direction of the shortest 
distance between the inlet and outlet surfaces. Fur- 
ther, in the case of slots, such slots are commonly. 
45 either circumferential or axial to the cylinder, and 
are not arranged in distinctive or unique patterns. 

This invention relates more particularty to a 
screen plate or screening cylinder for use in 
screening apparatus for paper stock. One aspect of 
50 the invention relates to a method of making the 
same, in which a plurality of individual openings, 
such as holes or slots, are formed in a plate by 
laser cutting. 

It has been found that the laser metal cutting 
techniques as applied to a screen plate as dis- 
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closed and described herein, result in the manufac- 
ture of a plate having new and unobvious prop- 
erties, make possible a higher percent of open 
area, enable a greater percent of metal to remain in 
the plate for strengthening the piate. provide open- 
ings or slots which have a minimum of relief, 
promote the use of substantially harder metals or 
materials, and provide openings which are true and 
substantially square at the respective surface inter- 
faces. 

Another and unexpected advantage of the in- 
vention is that the use of laser cutting of the screen 
plate stock results in the formation of openings 
walls which are very smooth or "glassy" in appear- 
ance by reason of the fact that the immediate 
material of the wall has been momentarily melted 
and recast followed by rapid cooling. Although the 
walls themselves may undulate slightly, as com- 
pared to a tool-cut wail, such surface undulations 
do not detract from the effectiveness of the screen 
plate. In fact, the molten and recast surfaces which 
are presented to the stock at the walls are very 
hard and materially aid in the reduction of friction 
and the flow of stock through the plate. 

The method of this invention permits the for- 
mation of complex hole or slot designs, such as 
cun/ed, inclined chevron or zig-zag patterns, as 
may be desired to enhance the performance of the 
screen plate or provide a distinctive slot pattern. A 
particularly advantageous result is that the open- 
ings may be conveniently inclined relatively either 
with or against to the direction of flow of the stock 
within the cylinder. The Inclination of an opening or 
slot in alignment with or parallel to the direction of 
flow- has the effect of enhancing the flow of stock 
through the slots or openings by reducing to a 
substantial extent the angle through which the ro- 
tating or swirling stock must turn. 

It is also within the scope of the invention to 
incline the openings or slots in a direction contrary 
or acute to the flow vector of the stock thereby 
causing the longer rejects to have to turn through a 
greater angle to enter the opening. The inclination 
of the slots or openings contrary to, or forming an 
acute angle with, the flow vector of the stock within 
the screen serves to reject heavier particles such 
as cubicle particles, bits of sand. bark. dirt, and 
also to reject longer pieces of fiber, plastics and 
other debris, thereby providing a higher degree of 
cleanliness downstream of the screen and a cor- 
respondingly higher percentage of rejects upstream 
of the screen. Further, it is within the scope of the 
invention to provide a compound screen in which 
the screen is characterized by openings or slots 
which extend in varying angles through the plate, 
and which at the same time are formed in one or 
more distinctive patterns, groupings, or configura- 
tions. 



Further, the method and process of this inven- 
tion includes the formation of the transverse bars 
on the Inlet surface, sometimes called wear bars, 
by the application of extremely hard weld material 

5 directly to the adjacent surface of the plate and to 
each other, to a desired thickness. The hard ma- 
terial is applied by welding one or more layers of 
such material, one on top of each other directly to 
the screen plate, at the inlet surface thereof for 

10 coaction with the rotating foils. 

A screen plate and method are achieved in 
which individual, closely spaced openings, such as 
slots, are formed extending from an inlet surface to 
an outlet surface, which openmgs are substantially 

75 free of relief and have a minimum of taper, and 
provide inlet gaps or openings at a desired width 
with true and sharp edges at the intersections of 
the openings with the inlet and outlet surfaces. The 
minimum relief which is achieved preserves a sub- 

20 stantial amount of material in the plate which that 
otherwise be removed by conventional drilling, 
routing or slot cutting techniques, and provides a 
plate which has greater strength than correspond- 
ing plates having the same percent of open area 

25 and, alternatively, promote the design of thinner 
plates than previously possible. 

Additionally, since the technique of laser cut- 
ting is relatively insensitive to the hardness of the 
material being cut. materials such as extreme hard- 

30 ness steel alloys can be used for the plates and 
economically machined to reduce the rate of wear, 
and thereby extend the effective life of the plates. 

Similariy, the wear bars themselves may be 
formed of highly wear resistant or hard materials, 

35 such as "Stellite." by the weldment of such ma- 
terial directly to the inlet surface of the plate. 

The wear bars may be applied by welding, in 
the reconditioning of existing screening cylinders or 
screen plates, to restore the same, or to enhance 

40 the operation of such plates where the plate had 
not been provided with wear bars in the first in- 
stance. 

Accordingly to one aspect of the invention, a 
method of making a cylindrical screen plate for use 

45 in the pressure screening of papermaking stock for 
removing contaminant particles, when employed in 
a pressure screening apparatus, is characterized 
by the steps of cutting openings or slots by direct- 
ing a laser energy beam to one of the surfaces of 

50 the plate to cut through the plate, and as the laser 
beam cuts or burns through the plate, causing the 
beam to move with respect to the plate to form an 
elongated slot in which the slot has walls which are 
formed of very hard recast matenal. 

55 In another aspect of the invention, a cylindrical 

metaJ screen plate for use in the pressure screen- 
ing of papermaking stock, for removing contamin- 
ant particles therefrom in pressure screening ap- 
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paratus is characterized by the fact that the screen- 
ing openings through the plate are defined by wails 
in which the walls are formed as a thin layer of 
recast or remolten metal of the plate. 

In a further aspect of the invention, the cylin- 
drical screen plate is formed by a laser cutting step 
in which the laser energy beam is focused within 
the thickness of the. plate and adjacent to the inlet 
surface of the plate to form a slot which is defined 
by tapered walls with the wider end of the slot at 
the outlet surface of the plate. 

in another aspect of the Invention, a metal 
screen plate is provided for use in the screening of 
papermaking stock in pressure screening appara- 
tus, particularly such apparatus in which a rotating 
foil moves in close proximity to the inlet surface of 
the screen plate. The screen plate is formed with 
openings in the form of holes or slots, and the 
openings are arranged in closely spaced relation 
and define land regions therebetween on an inlet 
surface of the plate. The improvement is character- 
ized by the fact that wear bars are positioned on 
these land regions, and the wear bars are formed 
by the application of a hard weld bead directly to 
the land region and in non-intersecting relation to 
the holes or slots. 

in order that the invention may be more readily 
understood, reference will now be made to the 
accompanying drawings. In which: 

Fig. 1 is a perspective view of a first pre- 
ferred embodiment of a screen plate made accord- 
ing to this invention for use in paper stock screen- 
ing apparatus; 

Fig. 2 is a fiat developed view, parttafly 
broken away, of the plate of Rg. 1 ; 

Fig. 3 is an enlarged sectional view thereof 
taken generally along the line 3—3 of Rg. 2; 

Rg. 4 is an enlarged fragmentary transverse 
section through one of the screen or slot rows 
taken generally along the line 4—4 of Rg. 3; 

Rg. 5 is an enlarged sectional view of one of 
the slots; 

Rg. 6 is a view, similar to Rg. 1, of another 
embodiment of the invention; 

Rg. 7 is an enlarged inside elevational view 
showing a different slot arrangement; 

Rg. 8 is a view similar to Rg. 7 showing a 
still different arrangement of slots: 

Rg. 9 is an enlarged section tiirough a frag- 
ment of the plate wall showing the formation of 
inclined holes or slots, sloping generally in align- 
ment to the direction of movement of the stock: 
and 

Fig. 10 is a diagram of a section of a plate, 
similar to Rg. 9. and illustrating the range of slot 
inclination in either direction from a radius line. 

Refenring to the drawings, which illustrate pre- 
ferred embodiments of the invention, a vertically 



cylindrical screen plate is illustrated generally at 10 
in Rg. 1. The screen plate as illustrated is de- 
signed for use. for example, as the operating 
screen plate in high turbulence paper stock screen- 

5 ing apparatus of the general type shown in Seifert. 
U. S. Patent No. 3.849,302 issued November 19, 
1974. and the above referred to U. S. Patent No. 
4.155.841 of Chupka and Seifert as identified by 
the reference numeral 20 in the latter patent. 

10 The screen plate 10 of this invention includes a 

body 12 formed of sheet materia) which is cut flat 
and subsequently rolled into a cylinder, as shown 
in Rg. 1. Thereafter, end nngs 13, 14 are welded in 
place for supporting the screen within the screen- 

75 ing apparatus as disclosed and descnbed in the 
above-identified patents. The plate 10 is shown in 
Figs. 1 and as having two circumferential rows 15 
of generally vertically oriented, angularly spaced 
openings in the form of slots 16. The slots 16 in 

20 each of the rows 15 are formed into individual slot 
groups 18 with a land area 19 therebetween. The 
individual slots 16 extend through the body 12 of 
the plate 10 from an inlet surface 20 to an outlet 
surface 22, in generally normal relation to the inlet 

25 and outiet surfaces. 

The intermediate land areas 19 between the 
groups 18 of slots provide a space for the wear 
bars or ribs 25 on the inlet surface 20. The bars 25 
run tiie full height of tiie plate 10 in parallel, radially 

30 spaced relation, one for each land area 19. and 
thus run through both of the rows 15 of slots 16. 
While parallel, axially-extending wear bars 25 are 
shown, it will be understood that the technique of 
applying wear bars by the application of weld ma- 

35 terial directly to the inlet surface of a screen plate, 
permits wear bars to be applied in curved regular 
or irregular patterns on the plate surface. Further, 
tiie technique and process of applying wear bars 
as herein described is useful in the repair and 

40 rebuilding or reconditioning of existing screen 
plates in which the conventional wear bars have 
been worn, by the replacement of such conven- 
tional wear bars by wear bars made in accordance 
with the teaching of this invention. 

45 The process of this invention, in the application 

of weld material to the land surface between holes 
or slots in the reconditioning of existing plates, 
permits the enhancement of the efficiency of 
screen plates which originally had not been pro- 

50 vided with such bars. 

In the manufacture of the screen plate 10, the 
wear bars 25 are preferably applied to the inside 
surface 20 before the slots are cut, and before the 
body 12 of the plate 10 is rolled into a cylinder. 

55 The wear bars 25 are uniquely different from bars 
heretofore employed and consist of weld beads 
applied directiy to the surface 19 such as by a TIG 
welder, and may consist of an extremely hard 
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cobait-chromium-tungsten alloy sold by Union Car- 
bide and Chemical Corporation under the trade 
name "Steilite", applied in three or four passes. 
Typically, the composite bars 25 may be 1.8 wide 
and 18 high. Wear bars formed exclusively of 
very hard weld materials, and are formed as a 
single bead or as a plurality of beads applied on 
top of each other to the desired thickness. The 
bars 25 may be substantially lower in profile than 
heretofore possible since discrete bars of the prior 
art required sufficient thickness to resist warpage of 
bars during the welding process. Preferably, the 
wear bars 25 are applied to the land regions 19 
while the body 12 is fiat, that is, prior to rolling to 
form the cylinder, although they may be applied 
after rolling. 

The individual slots 16 are formed by laser 
energy beam cutting, preferably through the outlet 
surface 22 toward and into the inlet surface 20. and 
after the body 12 is rolled into a cylinder. By 
cutting the slots after rolling, the expansion or 
widening of the slots which would otherwise ac- 
company the rolling process, is avoided. However, 
it is within the scope of this invention to cut the 
openings or slots in the fiat stock, prior to rolling. 

While a CO2 laser may be used, it is preferred 
to use a pulsed YAG laser, in which the beam is 
focused through the outlet surface 22 and at a 
region adjacent and immediately inwardly of. the 
inlet surface 20, with respect to the depth or thick- 
ness of the body 12. In this manner, since the 
beam enters the plate from the outlet side and 
exits the plate at the inlet side, and since the beam 
itself is focused at the inlet side, the opening 
formed by the beam at the region of breakthrough- 
at the inlet side is narrower than the opening 
formed at the outlet side, with the extent of relief or 
taper being defined essentially by the convergence 
of the beam, with the result that the wall of the 
opening has a minimum of caper. 

The plate itself may oe made of hard stainless 
steel, such as Armco Steel Corporation's "Nitronic 
33" stainless steel, a low-nickel austenitic stainless 
steel having high resistance to wear and galling, 
with a Rockwell B hardness of around 95. or 
"Inconl" or other suitable materials. An advantage 
of this invention is that very hard otherwise difficuit- 
to-machine matenals may be used as the body 12 
of the screen plate 10. 

The method of this invention has the advantage 
of permitting the formation of slots over- a substan- 
tially wide range of slot widths, such as 0.002 or 
less up to 0.035 or more. 

In a preferred embodiment the slots 16 are 
formed by laser cutting from the outside or outlet 
surface 22 to the inlet surface 20. The critical 
dimension is that of the inlet opening or gap 30 of 
the individual slot 16. as shown in Fig. 4. which 



may. for example, be in the order of O.OIO'. Laser 
cutting of the slots provides a slot, in a 0.31 ' 
thickness plate, with an exit opening 32 in the order 
of 0.025 \ defined by generally straight walls 34, 

5 thus retaining substantially more metal between 
adjacent slots than could be retained using conven- 
tional machining or slot-cutting apparatus. In this 
example, the total divergence of the walls is only in 
the order of 2.5", It is understood that the invention 

10 is not limited to this specific example, and where 
desired, the inlet opening 30 may be smaller or 
larger than 0.010 , and the exit opening 32 may be 
as wide as 0.040 or more. In the embodiment 
shown, the slots 16 are transversely spaced at a 

75 density of 6 to the inch, although it is obvious that 
a greater or few number of slots, either narrower or 
wider in transverse dimension may be formed, as 
desired. 

In the cutting of the slot 16. as the laser beam 
20 bums through the plate, the plate and beam are 
moved with respect to each other in an axial direc- 
tion, with reference to the axis of the cylinder, to 
form a slot in which the narrow end 30 of the slot 
opens at the inlet surface, and the wider end 32 of 
25 the slot opens at the outlet surface, as shown in 
Rg. 5. 

The method of this invention further has the 
advantage of permitting the accurate formation of 
holes or slots in the screen plate of widely varying 

30 width. For example, widths may be as narrow as 
0.002 ' up to 0.35" or more, as desired for a par- 
ticular screen. The technique of this invention also 
enables the stocking of cylinders without openings 
or slots, so that the particular openings may be cut 

35 to the requirements of a customer, thereby reduc- 
ing the necessity for stocking screen plates or 
cylinders of predetermined slot or opening sizes, 
pattems, etc. 

As previously mentioned, the walls 34 of the 

40 opening are free of tool or machine marks. Thus, 
the invention has particular utility in the manufac- 
ture of a screen plate in that the openings through 
the plate are characterized by walls which have an 
extremely smooth and hard surface, thereby en- 

45 hancing the efficiency of the plate, whether the 
openings are in the form of holes or slots. This is 
due to the fact that, during the cutting steps, the 
surfaces of the walls which define the openings or 
slots are heated by the laser beam to the point 

50 where a very thin exposed layer 40 (shown with 
exaggerated thickness in Rg. 5) of the walls is 
momentarily heated to a molten state. As the laser 
beam passes, the wall layer or matehal 40 rapidly 
cools due to the mass of the plate and the thinness 

55 of the layer 40 (which has been molton. The result- 
ing coalescence forms a "glassy" or recast outer 
or exposed surface 34 of the walls, which may 
undulate slightly, and which is very hard and totally 
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free of tool marks. Thus, it has been found hat 
these walls present a minimum of friction to the 
flow of stock therethrough with the result that the 
screen piate exhibits greater capacity as compared 
to plates in which the openings are conventionally 
cut or machined. 

In view of the fact that the holes, openings or 
slots are formed by laser cutting, it will be appre- 
ciated that it is not necessary that the holes or 
slots be formed in truly normal relation to either the 
inside or outside surfaces of the plate, nor is It 
necessary that the slots be aligned either axiaily or 
ctrcumferentialiy or that the slots run in straight 
lines. In fact the technique and method of this 
invention permits the formation, in a screen plate, 
of one or more designs or patterns of slots to 
provide a unique and characteristic appearance to 
the plate and to provide slots which are at least in 
part inclined or sloping with respect to either an 
axial or a circumferential line. Thus, a screen plate 
50 Is illustrated in Rg. 6 in which the slots 52 are 
mutually inclined to each other and intemested in a 
chevron-like pattern. Such a pattern can be formed 
simply by moving the screen plate in relation to the 
laser cutting tool as desired. 

Rg. 7 shows a screen plate in which the slots 
55 are generally parallel to each other but are 
inclined to the axis of the screen plate, and the 
slots in each of the groups or rows may be. if 
desired, aligned with the slots in the adjacent group 
or row to provide a spiral-like appearance. 

Fig. 8 provides a further example of the versa- 
tility of the invention in providing arcuately curved . 
slots 60. Adjacent groups of slots 62 may be 
provided with a curvature in the opposite direction, 
if desired. The versatility which is provided not only 
permits slots to be optimized with respect to den- 
sity and position, they may also be optimized in 
relation to the thickness of the plate, taking into 
account the vector velocity of the stock slurry on 
either side of the piate. Further the slots may be 
formed into distinctive patterns which may have a 
product recognition value. 

A particular advantage of the inventidn resides 
in the fact that the holes, openings, or slots need 
not always extend through the shortest distance 
between the opposite plate surfaces or, in other 
words, conventionally normal to the plate surfaces. 
Heretofore, the use of conventional machining tech- 
nique has limited screen plates to openings which 
have centerlines which enter or exit essentially 
normal to a plate surface. However, particular ad- 
vantages may be achieved by having one or more 
openings or slots, the centerlines of which are 
positioned other than normal to the plate surface or 
parallel to a radius line and, a noted above, a 
particular advantage of this invention resides in the 
fact that the slots may be inclined with respect to 
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the thickness of the plate or to radius lines from the 
plate center. One such condition is illustrated in 
connection with the inclined slots 65 m the plate 68 
of Rg. 9. Here, the slurry 70 is shown as swirling 

5 or rotating within and along the inside surface 20 of 
the plate with a direction as represented by the 
arrow 71. The slots 65 are inclined in the plate 88 
to intercept the slurry so that the slurry may enter 
the slots, as indicated by the arrows 72, oy making 

70 only a minimum change in direction, thereby m- 
creasing the extraction efficiency of the piate by 
decreasing the head across the plate. 

The range of angle of inclined openings is 
illustrated in Rg. 10. in which partial section of a 

75 plate 86 is shown. A forwardly inclinea slot is 
diagrammatically illustrated at 85a, and a rearwar- 
dly inclined slot is illustrated at 55b. Slot 65a. 
similar to slot 65 in Rg. 9, is defined as being 
forwardly inclined in that it is aligned generally in 

20 the vector direction of flow of the slurry or stock 70 
as presented by the arrow. Openings or slots which 
are forwardly inclined have the effect of increasing 
the extraction efficiency by decreasing the head 
across the plate, and have the advantage of provid- 

25 ing a screen plate with higher efficiency. One or 
more of the openings or slots may have centerlines 
which are so inclined from a minimum angle nor- 
mal to the surface or along a radius 88 to a 
maximum angle of ISO" from the inside surface. 

30 The maximum practical range would be approxi- 
mately 75° from radius line 88 through the inside 
surface, as illustrated in Rg. 10. to reduce the 
extent of thickness of the plate to be cut. 

There may be instances where one or more of 

35 the openings or slots or groups of openings or 
slots may be inclined rearwardly, that is against or 
at an acute angle to the direction of flow, as repre- 
sented diagrammatically by the slot 65b. The re- 
verse oriented openings have the advantage of 

40 providing increased downstream cleanliness due to 
the superior ability, of such openings to reject 
heavier and.'or longer fibers and debris. Since the 
openings slant rearwardly or at an acute angle with 
respect to the direction of flow, any long or heavier 

45 fiber which enters the opening must first make a 
turn, with respect to the velocity vector, which turn 
may equal or exceed 90**, thereby making it more 
difficult for such a long or heavier reject to enter 
the opening. In appropriate circumstances, a given 

50 screen plate may. in accordance with this inven- 
tion, be provided with openings or slots or com- 
binations of the same, having inclinations of inclina- 
tions or angles, to achieve a desired result. Also, 
combinations of slot groupings and patterns are 

55 possible. 

It should also be understood that while this 
invention has been described in particular refer- 
ence to a cylindrical screen for use in pressure 

6 
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screen apparatus for removing contaminant articles 
for papermakers' stock, the invention is not In- 
tended to be limited to such particular apparatus. 
For example, one or more of the features of the 
invention, including the weld wear bars, the laser- 
cut openings or holes, the non-radlai or non-normal 
extending openings, and the inclined or curved 
slots, may be advantageously applied to other 
screening apparatus in flat or cylindrical shapes, 
and In other industries, for example, in the mining 
industry, where it is desired to reject unwanted 
matenal or to provide a separation or selection of 
materials, as defined in the appended claims. 



Oaims 

1. A method of making a cylindrical screen 
plate (10) for use the pressure screening of paper- 
making stock for removing contaminate particles 
therefrom In pressure screening apparatus, in 
which said screen plate has an outlet surface (22). 
an inlet surface (20), and has a plurality of open- 
ings or slots (16) leading from said inlet surface to 
said outlet surface, characterized by the steps of 

directing a laser energy beam to one of the 
surfaces of the plate to bum through said plate, 
and 

as said laser beam bums through said plate, 
moving said beam with respect to said plate to 
form an elongated slot (16) having walls (34) 
formed of very hard recast material (40). 

2. A method as defined In claim 1 in which said 
cutting step includes the directing of said laser 
energy beam from isaid outlet surface of said plate 
toward said inlet surface while focusing said beam, 
with respect to the thickness of said plate, adjacent 
to said inlet surface to form a slot defined by 
tapered walls with the wider end of said slot at said 
outlet surface. 

3. A method as defined in claim 1 further 
including the step of rolling said plate in the form 
of a cylinder prior to said cutting step. 

4. A method as defined in any preceding claim 
further including the step of applying bars (25) to 
said plate inlet surface by welding at specific trans- 
versely spaced locations (19) to form bars com- 
posed entirely of weld material. 

5. A method as defined In claim 4 in which said 
bars have a plurality of applications of weld ma- 
terial at the same location. 

6. A method as defined in claim 1 in which said 
beam and plate are moved to form a slot (16) 
extending axialiy of said plate. 

7. A method as defined in claim 1 in which said 
beam and plate are movable to form a slot (55) 
extending diagonally of the axis of said plate. 



8. A method as defined In claim 1 in which said 
beam and plate are moved to form a curved slot 
(60). 

9. A method as defined in claim 1 In which the 
5 axis of the beam is inclined at an angle to a 

surface of said plate to form an inclined slot (65). 

10. A cylindrical metal screen plate (10) for use 
in the pressure screening of papermaking stock, for 
removing contaminant particles therefrom in pres- 

10 sure screening apparatus, in which the plate has an 
inlet surface (20) and an outlet surface (22). and a 
has plurality of closely spaced screening openings 
(16) extending between the inlet surface and the 
outlet surface, characterized by the fact that the 

IS openings are defined by walls (34). and in which 
the walls are formed as a thin layer (40) of very 
hard remolten or recast metal of the plate. 

11. A screen plate as defined in claim 10 
further characterized by wear bars (25) formed 

20 exclusively of weld material on a surface of the 
plate. 

12. A screen plate as defined in claim 11 in 
which said wear bars (25) are on the inlet surface 
(20). 

25 13. A screen plate as defined in claim 10 in 

which at least some of the openings (16) are ori- 
ented diagonally of the plate thickness so as to be 
inclined to the Inlet and outlet surfaces. 

14. A screen plate as defined in claims 10 in 
30 which said openings are in the form of elongated 

slots. 

15. A screen plate as defined in claim 14 in 
which said plate and said slots extend axialiy of the 
plate. 

35 16. A screen plate as defined in claim 14 in 

which at least some of said slots extend diagonally 

to the axis of said plate. 

17. A screen plate as defined in claim 14 in 

which at least some of said slots are curved. 
40 18. A screen plate as defined in claim 14 in 

which at least some of said slots are grouped in a 

wave-like pattern. 

19. A screen plate as defined in claim 17 in 
which at least some of said slots are grouped in a 

^5 curved pattern of slots. 

20. A metal screen plate (10) for use in the 
screening of papermaking stock in pressure 
screening apparatus in which a rotating foil moves 
in close proximity to an inlet surface of the screen 

50 plate, and in which the screen openings (16) in the 
form of holes or slots are arranged in closely 
spaced relation and define land regions on an inlet 
surface (20) of the screen late, characterized by 
the fact that wear bars (25) are positioned on the 

55 land regions, and the wear bars are formed by the 
application of a hard weld bead directly to the land 
region and in non-intersecting relation to the holes 
or slots. 
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@ Screen Plates. 

@ The Invention relates to a screen plate (10), and method of 
making a screen plate, for the pressure screening of papermak- 
ing stoci< in pressure screening apparatus. The screen plate 
includes slots (16) which have been cut therethrough by a 
machining laser beam focused at the inlet side (20) of the plate, 
to provide slots with nearly straight wails (32) with minimum 
taper, and which iiave a recast layer (42) and which have a 
"glassy" appearance by reason of the melting and resolidtfica- 
tion of the immediate wall surface, to provide a very hard and 
low friction path for the stock. Wear bars (25) are applied to the 
plate (10) for coaction with the rotating foils on the screening 
apparatus, in the form of beads of weld material of high 
hardness applied directly to the plate. 
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